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(57) A security inspection apparatus and a security
inspection method are provided. The apparatus includes
a CT inspection device and a Raman spectrum inspec-
tiondevice, the CT inspection device includes: aCT scan-
ner scanning an object to be inspected to generate a CT
image, an image recognizing device recognizing the CT
image to check whether or not the object has a suspected
hazardous article, and an object marking device making
a predetermined marker on the object which has the sus-
pected hazardous article; and the Raman spectrum in-
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SECURITY INSPECTION APPARATUS AND METHOD

spection device includes: a Raman spectrum measuring
device extracting a Raman spectrum of the suspected
hazardous article in the object, a Raman spectrum com-
paring device comparing the Raman spectrum of the sus-
pected hazardous article with Raman spectra of known
compositions to determine a composition of the suspect-
ed hazardous article, and an object marker recognizing
device recognizing the predetermined marker on the ob-
ject.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority of Chinese Patent Application No. 201611208515.6 filed on December 23, 2016
in the State Intellectual Property Office of China, the disclosure of which is incorporated herein by reference.

BACKGROUND OF THE DISCLOSURE

Field of the Disclosure

[0002] Embodiments of the present disclosure generally relate to a technical field of security inspection, and in particular
to security inspection apparatus and method.

Description of the Related Art

[0003] At present, methods for performing security inspection on luggage articles mainly include a chemical method
(such as ion migration), an electromagnetic method, a neutron method and a ray method. In these methods, an X-ray
method is applied most widely. The X-ray method includes two categories, in the first category, the X-ray is used to
perform a two dimensional scanning; in the second category, the X-ray CT technology is used.

[0004] By using computed tomography (CT)technology to inspectan object, the density information and atomic number
information of the object can be determined. As the speed of CT security inspection increases continuously, the application
of this technology becomes more and more broad.

[0005] However, the CT technology only can recognize suspected articles in the luggage, but it cannot determine the
specific type of matters of the suspected articles. For example, drugs in the luggage may be recognized by CT technology,
but the specific types of the drugs cannot be identified by the technology.

[0006] For this circumstance, it needs to send the suspected articles to the professional lab for further analysis. It is
very inconvenient for the security inspection because it cannot process the suspected articles in field at the earliest time.

SUMMARY OF THE DISCLOSURE

[0007] Inorderto alleviate one or more issues in the prior art, security inspection apparatus and method which combine
a CT inspection device and a Raman spectrum inspection device are proposed.

[0008] An embodiment of the present disclosure provides a security inspection apparatus, including: a CT inspection
device and a Raman spectrum inspection device, wherein the CT inspection device includes: a CT scanner arranged
to scan an object to be inspected to generate a CT image; an image recognizing device arranged to recognize the CT
image to check whether or not the object has a suspected hazardous article; and an object marking device arranged to
make a predetermined marker on the object which has the suspected hazardous article; and wherein the Raman spectrum
inspection device includes: a Raman spectrum measuring device arranged to extract a Raman spectrum of the suspected
hazardous article in the object; a Raman spectrum comparing device arranged to compare the Raman spectrum of the
suspected hazardous article with Raman spectra of known compositions to determine a composition of the suspected
hazardous article, and an object marker recognizing device arranged to recognize the predetermined marker on the object.
[0009] In an embodiment, the security inspection apparatus further comprises: an information recording device ar-
ranged to record the marker recognized by the object marker recognizing device and the CT image of the object which
has the predetermined marker and the composition of the suspected hazardous article in the object.

[0010] In an embodiment, the object marking device is a two dimensional code generator, and the marker is a two
dimensional code, and the object marker recognizing device is a two dimensional code recognizing device.

[0011] In an embodiment, the security inspection apparatus further comprises a video capture device arranged to
capture videos of the object and a person carrying the object.

[0012] In an embodiment, the marker, the CT image, the videos and the composition of the suspected hazardous
article for a same object to be inspected are recorded in association.

[0013] In an embodiment, the security inspection apparatus further comprises an object transmission device located
between the CT inspection device and the Raman spectrum inspection device, the object transmission device having
a transporting device configured to transport the object to the Raman spectrum inspection device from the CT inspection
device, wherein the transporting device is provided with a filtering device configured to recognize the marker on the
object to transport the object having the marker to the Raman spectrum inspection device while transporting the object
which has not the marker out of the security inspection apparatus.

[0014] Anembodimentof the present disclosure provides a security inspection method comprising: scanning an object
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to be inspected by using a CT scanner to generate a CT image and checking whether or not the object has a suspected
hazardous article; making a predetermined marker on the object having the suspected hazardous article; recognizing
the predetermined marker on the object; and extracting a Raman spectrum of the suspected hazardous article in the
object which has the predetermined marker and comparing the Raman spectrum of the suspected hazardous article
with Raman spectra of known compositions to determine a composition of the suspected hazardous article.

[0015] In an embodiment, the security inspection method further comprises: recording the recognized marker and the
CT image of the object which has the predetermined marker and the composition of the suspected hazardous article
determined by a Raman spectrum inspection device.

[0016] Inanembodiment, the security inspection method further comprises capturing videos of the object and a person
carrying the object and recording, in association, the videos of the object which has the predetermined marker and the
person carrying the object, with the CT image of the object which has the predetermined marker and the composition
of the suspected hazardous article.

[0017] In an embodiment, the marker is a two dimensional code.

[0018] The security inspection apparatus and the security inspection method according to the embodiments of the
present disclosure which combine CT scan imaging technology and Raman spectrum inspection technology, not only
can recognize the suspected hazardous article by scanning a space in a container, but also can determine the specific
compositions of the suspected hazardous article accurately. Such security inspection apparatus and security inspection
method provide good balance between the inspection efficiency and accuracy, in particular are suitable for luggage
packing security inspection at airports, stations or the like.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] In order to understand the present disclosure more clearly, embodiments of the present disclosure will be
described with reference to the following drawings:

Figure 1 is a schematic view showing a security inspection apparatus according to an embodiment of the present
disclosure;

Figure 2 is a schematic view showing an arrangement for an object to be inspected on a transmission device in the
security inspection apparatus according to an embodiment of the present disclosure;

Figure 3 is a flow chart showing a security inspection method according to an embodiment of the present disclosure;
and

Figure 4 is a schematic view showing a security inspection apparatus according to an embodiment of the present
disclosure in operation of inspecting luggage articles.

[0020] Indrawings, all of circuits or structures of the embodiments are not shown. Same reference numerals represent
same or similar parts or features throughout all of drawings.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0021] Technical solutions of the present disclosure will be described hereinafter in more detail by the way of embod-
iments with reference to the attached drawings. The same or similar reference numerals refer to the same or similar
elements throughout the description. The explanation to the embodiments of the present disclosure with referring to the
accompanying drawings is intended to interpret the general concept of the present disclosure, rather than being construed
as a limiting to the present disclosure.

[0022] In accordance with a general concept of the present disclosure, it provides a security inspection apparatus,
including: a CT inspection device arranged to scan an object to be inspected to generate a CT image and check whether
the object has a suspected hazardous article; and a Raman spectrum inspection device arranged to extract the Raman
spectrum of the suspected hazardous article in the object and compare the Raman spectrum of the suspected hazardous
article with Raman spectrum of known compositions to determine composition of the suspected hazardous article,
wherein the CT inspection device includes: an object marking device arranged to make a predetermined marker on the
object which has the suspected hazardous article; and the Raman spectrum inspection device includes: an object marker
recognizing device arranged to recognize the predetermined marker in the object.

[0023] In addition, in the following detailed description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of the disclosed embodiments. It will be apparent, however, that one
or more embodiments may be practiced without these specific details. In other instances, well-known structures and
devices are schematically shown in order to simplify the drawing.

[0024] Fig. 1isaschematic view showing a structure of a security inspection apparatus 100 according to an embodiment
of the present disclosure. The security inspection apparatus 100 includes a CT inspection device 10 and a Raman
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spectrum inspection device 20. In an example shown in Figure 1, the CT inspection device 10 includes a CT scanner
11, an image recognizing device 12 and an object marking device 13. The CT scanner 11 is arranged to scan an object
to be inspected to generate a CT image. The image recognizing device 12 is arranged to recognize the CT image to
check whether the object has a suspected hazardous article. The object marking device 13 is arranged to make a
predetermined marker on the object which has the suspected hazardous article. The Raman spectrum inspection device
20 may for example include: a Raman spectrum measuring device 21, a Raman spectrum comparing device 22 and an
object marker recognizing device 23. The Raman spectrum measuring device 21 is arranged to extract a Raman spectrum
of the suspected hazardous article in the object. The Raman spectrum comparing device 22 is arranged to compare the
Raman spectrum of the suspected hazardous article with Raman spectrum of known compositions to determine com-
position(s) of the suspected hazardous article. The object marker recognizing device 23 is arranged to recognize the
predetermined marker on the object.

[0025] By means ofthe security inspection apparatus integrated with the CT inspection device and the Raman spectrum
inspection device according to an embodiment of the present disclosure, the defect of the CT inspection device in difficulty
of determining the specific compositions of the suspected hazardous articles (for example, drugs, explosives, Inflammable
and explosive substance) may be removed such that the object can be inspected more accurately and fast. It is in
particular beneficial to inspection of luggage and packs at such as airports, rail stations or the like.

[0026] When it has determined the object has the suspected hazardous articles by recognizing and analyzing the CT
image and it needs to further inspect the compositions of the suspected hazardous articles in the object, the object
marking device 13 may make the predetermined marker on the object which has the suspected hazardous articles to
associate the object with its CT image. The object marker recognizing device 23 in the Raman spectrum measuring
device 20 may recognize the predetermined marker on the object. On one hand, it may prevent the Raman spectrum
measuring device 20 from inspecting the object that has been determined to be safe by the CT inspection device 10 in
error to reduce the inspection efficiency; on the other hand, it may associate the compositions of the suspected hazardous
articles determined by the Raman spectrum measuring device 20 with the object to ensure correspondence between
the inspection results based on the CT image with the inspection results based on the Raman spectrum.

[0027] As an example, the object marking device may be a two dimensional code generator, the marker may be a two
dimensional code, and the object marker recognizing device may be a two dimensional code recognizing device. The
two dimensional code has advantages of large information capacity and strong fault tolerance. However, this is not
necessary, for example, other manners such as bar codes may also be used to achieve the markers.

[0028] As an example, the CT scanner 11 may use the conventional CT scan imaging device to form the CT image.
Since the CT technology has been mature, its details will be omitted herein. Theimage recognizing device 12 is configured
to recognize the CT image to check whether or not the object to be inspected has the suspected hazardous articles. It
may be achieved by judging whether or not the CT image contains an image feature of the suspected hazardous articles.
The image feature of the suspected hazardous articles may include, but not limited to for example special colors (such
as black, claybank), shapes, forms (such as liquid, solid powders) of the hazardous articles. The process of the image
recognizing device 12 for recognizing the CT image may for example achieved by any suitable known algorithms such
as pattern recognition algorithms. If necessary, it may verify whether or not the results of the image recognizing device
12 are correct by means of artificial recognition. The image recognizing device 12 may be implemented by a signal
processing device, or may be implemented by a computer or other processors. The image recognizing device 12 may
be implemented by a known image recognizer.

[0029] As an example, the Raman spectrum measuring device 21 may be implemented by a known Raman spectrum
device, which may for example, include a Raman spectroscopic signal sampling device (e.g., including a laser, a lens,
a dichroic mirror or an optical filter, and so on) and a spectrometer. The Raman spectrum comparing device 22 may be
implemented by a signal processing device, or may be implemented by a computer or other processors. The Raman
spectrum comparing device 22 may for example store Raman spectrum data of a plurality of hazardous articles with
known compositions. After receiving the Raman spectrum of the suspected hazardous articles measured by the Raman
spectrum measuring device 21, it may compare the Raman spectrum with those of the known compositions to determine
the composition of the suspected hazardous articles. The Raman spectrum comparing device 22 may decide whether
or not the difference between the measured Raman spectrum and the Raman spectra of the known compositions is
within a predetermined range so as to determine whether or not the suspected hazardous article has the known com-
position. It may achieved by calculating a correlation degree between the measured Raman spectroscopic signal and
the Raman spectroscopic signals of the known compositions. The above correlation degree may be calculated by various
methods. For example, if A(x) represents a Raman spectroscopic signal of a known composition and B(x) represents
the measured Raman spectroscopic signal of the suspected hazardous article, in an example, the above correlation
degree may be calculated by using the maximum likelihood algorithm on basis of the following equation (1):
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e A(x) o B(x)
JA(x) e A(x)/B(x) ® B(x)

Corr=|1 x100% (1)

where Corris the correlation degree between the Raman spectroscopic signal of the known composition and the measured
Raman spectroscopic signal of the suspected hazardous article, and the operator of "+" represents dot product operation.
[0030] In another example, A(x) and B(x) may be sampled respectively to obtain their respective n sample points.
These sample points are defined as A4, A,, ..., Anand By, B,, ..., B, respectively. The correlation degree Corr between
the Raman spectroscopic signal of the known composition and the measured Raman spectroscopic signal of the sus-
pected hazardous article may be calculated on basis of the following equation (2):

2

A== o B0

Corr = x 100% (2)

1 1 1 1

>4 >4 > B > B

M R | e e M

where the operator of " " also represents dot product operation.

[0031] In another example, A(x) and B(x) may be sampled respectively to obtain their respective n sample points.
These sample points are defined as A4, A,, ..., An and By, B, ..., B,,, respectively. The correlation degree Corr between
the Raman spectroscopic signal of the known composition and the measured Raman spectroscopic signal of the sus-
pected hazardous article may be calculated on basis of the following equation (3):

Z‘Ai_Bi
Corr =| 1 - — [x100% (3).
n

[0032] The above calculations of the correlation degree may be performed for whole Raman spectroscopic signal, or
may be performed for local parts with the characterizing portion in the Raman spectroscopic signal. The above paragraphs
only give some examples of calculation of the correlation degree. Alternatively, other calculation methods of the correlation
degreeinthe art are also applicable. Determining whether or not the correlation degree between the Raman spectroscopic
signal of the known composition and the measured Raman spectroscopic signal of the suspected hazardous article is
within a predetermined range may be achieved by determining whether or not the correlation degree exceeds a prede-
termined threshold. As an example, the threshold for the correlation degree may be such as 0.9, 0.8 or the like.
[0033] As an example, in order to decide on whether or not the difference between the measured Raman spectrum
of the suspected hazardous article and the Raman spectrum of the known composition is within the predetermined
range, alternatively, information on characterizing peaks may be extracted directly by peak intensity detection (amplitude
detection) and peak position detection (phase detection or inflection point detection), so as to compare the information
of these characterizing peaks in the measured Raman spectrum of the suspected hazardous article with those in the
Raman spectrum of the known composition. In this case, the predetermined range may be a threshold of difference
between the positions of the corresponding characterizing peaks in the measured Raman spectrum of the suspected
hazardous article and in the Raman spectrum of the known composition (for example, the threshold may be in a range
of 10 to 50 wave numbers) or a threshold of difference between peak intensities of the characterizing peaks.

[0034] In an example, the security inspection apparatus 100 may further include an information recording device 30.
The information recording device 30 is arranged to record the marker recognized by the object marker recognizing device
23 and the CT image of the object which has the predetermined marker (acquired by the CT inspection device 10) and
the composition of the suspected hazardous article (acquired by the Raman spectrum inspection device 20) in the object.
It may associate the object (for example luggage packs), the suspected hazardous article, the inspection results of the
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CT inspection device 10 and the inspection results of the Raman spectrum inspection device 20 with each other clearly,
such that the source of the hazardous article can be found more easily. The information recording device 30 may for
example include a computer, a server, an optical disc recording device, a hard disk recording device, or the like.
[0035] As an example, the image recognizing device 12 and the Raman spectrum comparing device 22 may be two
components separated from each other, or may be integrated with each other, for example may be used as two modules
of one signal processing device. As an example, the image recognizing device 12 and the Raman spectrum comparing
device 22 may be integrated with the information recording device 30.

[0036] In an example, the security inspection apparatus may further include one or more video capture devices 40,
50. The video capture devices 40, 50 are arranged to capture videos of the object and a person carrying the object. It
provides additional information for the security inspection. As an example, the marker, the CT image, the videos and
the composition of the suspected hazardous article for a same object to be inspected may be recorded in association.
So-called "recorded in association" means that when recorded, a clear mapping relation (e.g., one-to-one correspond-
ence) among the marker, the CT image, the videos and the composition of the suspected hazardous article for the same
object to be inspected is established, such that when any term of the above information is read, other information of the
same object may also be acquired. For example, the information of the same object may be recorded in a same association
list in a database of the information recording device 30. In this way, once the security inspection device 100 finds that
the object has the suspected hazardous article, it may determine the source of the suspected hazardous article rapidly
from the videos of the object and the person carrying the object.

[0037] In an example, the security inspection apparatus 100 may further include an object transmission device 60
located between the CT inspection device 10 and the Raman spectrum inspection device 20. The object transmission
device 60 has a transporting device 61 configured to transport the object to the Raman spectrum inspection device 20
from the CT inspection device 10. The transporting device 61 is provided with a filtering device 62 configured to recognize
the marker on the object to transport the object having the marker to the Raman spectrum inspection device 20 while
transporting the object which has not the marker out of the security inspection apparatus 100. As shown in Figure 2, the
object may be transported into the CT inspection device 10 from an inlet 70 of the security inspection apparatus 100.
After being inspected by the CT inspection device 10, the object is transported by the transporting device 61 to the
filtering device 62. The filtering device 62 can inspect whether or not a predetermined marker made by the object marking
device 13 (for example, a two dimensional code generator) is present on the object. If the predetermined marker is
present, the object will be allowed to be transported by the transporting device 61 towards the Raman spectrum inspection
device 20; otherwise, if the predetermined marker is not present, the object will be transported to an outlet 80 of the
security inspection device 100. The transporting device 61 may for example be implemented by components such as a
transmission belt, a track or the like. The filtering device 62 may for example be formed by a marker recognizing device
(for example, a two dimensional code recognizing device or the like) and a diverter (for example rollers, robots or the
like for changing the transmission direction of the object). By means of the object transmission device 60, it may correctly
determine which objects should be transported to the Raman spectrum inspection device 20 to avoid occurrence of
inspection errors.

[0038] An embodiment of the present application also provides a security inspection method including the following
steps:

S10: scanning an object to be inspected by using a CT scanner to generate a CT image and check whether or not
the object has a suspected hazardous article;

S20: making a predetermined marker on the object having the suspected hazardous article;

S30: recognizing the predetermined marker on the object; and

S40: extracting the Raman spectrum of the suspected hazardous article in the object which has the predetermined
marker and comparing the Raman spectrum of the suspected hazardous article with Raman spectra of known
compositions to determine a composition of the suspected hazardous article.

[0039] By means of the above security inspection method, it may achieve double inspection, i.e., the CT scanning
inspection and the Raman spectrum inspection, so that not only may achieve the ray fluoroscopy inspection of the object
(for example, luggage packs or the like), but also may determine the composition of the suspected hazardous article in
the object. It should be noted that sequences of the above steps S30 and S40 may be inverted, or may be performed
simultaneously.

[0040] As shown in Figure 3, if it is determined that the object has the suspected hazardous article in the Step S10,
the inspection flow may be terminated.

[0041] In an example, the security inspection method may further include:

Step S50: recording the recognized marker and the CT image of the object which has the predetermined marker
and inspection results (e.g., the composition of the suspected hazardous article) obtained by the Raman spectrum
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measuring device.
[0042] As an example, the security inspection method may further include:

Step S60: capturing videos of the object and a person carrying the object and recording the videos of the object
which has the predetermined marker and the person carrying the object, the CT image of the object which has the
predetermined marker and the composition of the suspected hazardous article in association.

[0043] Asanexample,the markeris atwo dimensional code. For example, the two dimensional code may be generated
by a two dimensional code generator. In an example, a two dimensional code label may be pasted onto the object.
Meanwhile, in the database, the CT image may be labelled with information of the two dimensional code. In another
example, if the two dimensional code has been provided on the external packing of the object (or the suspected hazardous
article), the information may be scanned by the two dimensional code generator and the corresponding CT image is
labelled. In another example, two labels of two dimensional codes may also be generated and labelled for example on
the object and on the packing of the object respectively.

[0044] As an example, between the step S20 and the step S40, the security inspection method may further include:

Step S70: recognizing the marker on the object and transporting the object which has the marker to the Raman
spectrum inspection device to perform the Step S40 while transporting the object which has not the marker out of
the security inspection apparatus.

[0045] As an example, the security inspection apparatus 100 may further include a controller configured to control
parts such as the CT scanner 11, the image recognizing device 12, the object marking device 13, the Raman spectrum
measuring device 21, the Raman spectrum comparing device 22, the object marker recognizing device 23 and the like
to achieve the above security inspection method. In an example, the image recognizing device 12 and the Raman
spectrum comparing device 22 may be integrated with the controller.

[0046] Inthe embodiments of the present application, the suspected hazardous article may include but not limited to
any substances such as liquid substances, solid powders, other types of solid or sol-gel.

[0047] Figure 4 shows exemplified applications of the security inspection apparatus according to an embodiment of
the present disclosure in inspection of luggage packs. In the example, a person 91 (for example a passenger) carrying
the object 90 to be inspected puts the object 90 (for example a luggage pack) into the security inspection apparatus 100
from the inlet 70 of the security inspection apparatus 100 for inspection (the inspection is performed specifically by the
CT inspection device 10 and the Raman spectrum inspection device 20). If the object has passed through the inspection
successfully, the object 90 will be transported out of the outlet 80 of the security inspection apparatus 100 and the flow
of security inspection is finished. During inspection, as an example, before the object 90 is inspected by using the Raman
spectrum inspection device 20, the packs may be opened manually or by robots to expose the suspected hazardous
article for convenience of inspection. In order to further improve the inspection efficiency, for example, when the object
90 is inspected by the CT inspection device 10, the position of the suspected hazardous article may also be marked in
the CT image, so as to inspect it by the Raman spectrum inspection device 20 more conveniently in subsequent stages.
In the example shown in Figure 4, a video capture device (for example a camera) 40 is provided at the inlet 70 of the
security inspection apparatus 100 and another video capture device (for example a camera) 50 is also provided at the
outlet 80 of the security inspection apparatus 100. These video capture devices 40, 50 may be configured to shoot the
videos of the object 90 to be inspected and the videos of the person 91 carrying the object 90 at the inlet 70 and at the
outlet 80. As an example, the video capture device for shooting the videos of the object 90 may be different from that
for shooting the videos of the person 91 carrying the object 90, to optimize the resolution and shooting positions respec-
tively.

[0048] The above description has explained various embodiments of the above security inspection apparatus by
schematic views, flow charts and/or examples. In case that the schematic views, flow charts and/or examples each
include one or more functions and/or operations, the skilled person in the art should understand that each function and/or
operation in such schematic views, flow charts and/or examples may be implemented separately and/or collectively by
various structures, hardware, software, firmware or any combination of them in essential. In an embodiment, some parts
of the subject of the embodiment of the present application may be implemented by Application Specific Integrated
Circuits (ASIC), Field Programmable Gate Arrays (FPGA), Digital Signal Processors (DSP) or other integrated forms.
However, the skilled person in the art should understand that some aspects of the embodiments disclosed herein may
be implemented equally in the integrated circuit entirely or partly, implemented as one or more computer program running
on one or more computer (for example, implemented as one or more program running on one or more computer system),
implemented as firmware, or implemented as any combination of the above methods in essential. From the present
disclosure, the skilled person in the art has capability of designing circuits and/or writing software and/or firmware codes.
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Furthermore, the skilled person in the art will appreciate that the mechanism of the subject of the present disclosure
may be delivered as various forms of program products and the exemplified embodiments of the subject of the present
disclosure may be applicable independent of the specific types of the signal carrying media that perform the delivery in
practice. Examples of the signal carrying media include, but not limited to: recordable media, such as a floppy disc, a
hard disk drive, an optical disc (CD, DVD), a digital magnetic tape, a computer memory or the like; and transmission
media such as digital and/or analogue communication media (for example, an optical fiber cable, a wave guide, a wired
communication link, a wireless communication link or the like).

[0049] Although the present disclosure has been explained with reference to the drawings, the embodiments shown
in the drawings are only illustrative, instead of limiting the present application.

Claims
1. A security inspection apparatus (100), comprising:

a CT inspection device (10) and a Raman spectrum inspection device (20), wherein the CT inspection device
(10) comprises:

a CT scanner (11) arranged to scan an object to be inspected to generate a CT image;

an image recognizing device (12) arranged to recognize the CT image to check whether or not the object
has a suspected hazardous article; and

an object marking device (13) arranged to make a predetermined marker on the object which has the
suspected hazardous article; and

wherein the Raman spectrum inspection device (20) comprises:

a Raman spectrum measuring device (21) arranged to extract a Raman spectrum of the suspected haz-
ardous article in the object;

a Raman spectrum comparing device (22) arranged to compare the Raman spectrum of the suspected
hazardous article with Raman spectra of known compositions to determine a composition of the suspected
hazardous article; and

an object marker recognizing device (23) arranged to recognize the predetermined marker on the object.

2. The security inspection apparatus (100) of claim 1, further comprising:

an information recording device (30) arranged to record the marker recognized by the object marker recognizing
device (23) and the CT image of the object which has the predetermined marker and the composition of the
suspected hazardous article in the object.

3. The security inspection apparatus (100) of claim 2, wherein the object marking device (23) is a two dimensional
code generator, and the marker is a two dimensional code, and the object marker recognizing device is a two
dimensional code recognizing device.

4. The security inspection apparatus (100) of claim 2 or 3, further comprising a video capture device (40, 50) arranged
to capture videos of the object and a person carrying the object.

5. Thesecurity inspection apparatus (100) of claim 4, wherein the marker, the CT image, the videos and the composition
of the suspected hazardous article for a same object to be inspected are recorded in association.

6. The security inspection apparatus (100) of any one of claims 1 to 3, further comprising an object transmission device
(60) located between the CT inspection device (10) and the Raman spectrum inspection device (20), the object
transmission device (60) having a transporting device (61) configured to transport the object to the Raman spectrum
inspection device (20) from the CT inspection device (10),
wherein the transporting device (61) is provided with a filtering device (62) configured to recognize the marker on
the object to transport the object having the marker to the Raman spectrum inspection device (20) while transporting
the object which has not the marker out of the security inspection apparatus (100).

7. A security inspection method comprising:
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scanning an object to be inspected by using a CT scanner to generate a CT image and checking whether or
not the object has a suspected hazardous article;

making a predetermined marker on the object having the suspected hazardous article;

recognizing the predetermined marker on the object; and

extracting a Raman spectrum of the suspected hazardous article in the object which has the predetermined
marker and comparing the Raman spectrum of the suspected hazardous article with Raman spectra of known
compositions to determine a composition of the suspected hazardous article.

8. The security inspection method of claim 7, further comprising:

recording the recognized marker and the CT image of the object which has the predetermined marker and the
composition of the suspected hazardous article determined by a Raman spectrum inspection device.

9. The security inspection method of claim 8, further comprising: capturing

videos of the object and a person carrying the object and

Recording, in association, the videos of the object which has the predetermined marker and the person carrying the
object, with the CT image of the object which has the predetermined marker and the composition of the suspected
hazardous article.

10. The security inspection method of any one of claims 7 to 9, wherein the marker is a two dimensional code.
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